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Preface

Environmental issues have become increasingly important in contin-
gency operations the U.S. Army conducts overseas. Countries in which
the Army conducts operations tend to have environmental problems
caused by industrialization, lack of environmental protection, long-
running conflict, and natural conditions. This situation creates health
and safety risks for soldiers, can affect missions, and can increase the
importance of life-sustaining environmental infrastructures for such
things as clean water, sewage disposal, and agriculture to provide food
for the local populace.

Prompted by the growing importance of environmental consid-
erations in military operations, the Army Environmental Policy Insti-
tute (AEPI) asked RAND to examine how the Army approaches this
issue in overseas contingency operations, particularly during the post-
conflict and reconstruction phases. It also asked RAND to identify
existing problems and gaps in policy, doctrine, and guidance and to
propose solutions the Army could adopt to address them. This report
should be of interest to the environmental community within the
Army, the Office of the Secretary of Defense (OSD), and the other
Services, as well as to other military planners, operators, trainers, and
policymakers.

The report concludes that environmental considerations—includ-
ing clean water, sanitation, hazardous-waste management—can be
important for achieving overall U.S. objectives during reconstruction
and post-conflict operations, including both short- and long-term sta-
bility. If not properly addressed in planning or operations, environmen-
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tal considerations can increase the costs of an operation and make it
more difficult for the Army to sustain the mission. Yet, environmental
considerations are not well incorporated into Army planning or opera-
tions in any phase of an operation. To address these shortcomings, the
Army should take additional steps to ensure that environmental con-
siderations (from strategic to tactical) are appropriately incorporated
into planning, operations, training, and research.

The research was carried out in RAND Arroyo Center’s Strategy,
Doctrine, and Resources Program. RAND Arroyo Center, part of the
RAND Corporation, is a federally funded research and development
center sponsored by the U.S. Army.

The Project Unique Identification Code (PUIC) for the project
that produced this document is AEPI-04001.

For more information on RAND Arroyo Center, contact the
Director of Operations (telephone 310-393-0411, extension 6419; FAX
310-451-6952; email Marcy_Agmon@rand.org), or visit Arroyo’s web
site at http://www.rand.org/ard/.
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Sponsor Guidance

DEPARTMENT OF THE ARMY
OFFICE OF THE ASSISTANT SECRETARY OF THE ARMY
INSTALLATIONS AND ENVIRONMENT
110 ARMY PENTAGON
WASHINGTON DC 20310-0110

SAIE-ESOH SO 11 208

MEMORANDUM FOR THE RECORD

SUBJECT: RAND Report on Environmental Considerations in Contingency Operations

1. Longer deployments and increased involvement by the Army in post-conflict
activities and reconstruction have elevated the importance of environmental
considerations in contingency operations. This prompted the Army Environmental
Policy Institute to ask the RAND Corporation to examine how the Army approaches
environmental considerations in such operations, with a specific focus on the post-
conflict and reconstruction phases. The analysis involved a review of recent and
ongoing Army operations and of existing and emerging national, Department of
Defense, and Army policies and doctrine. The results of this effort will interest the
warfighting community.

2. RAND's research revealed that environmental issues can affect the Army on many
levels, from tactical considerations of soldier health and base camp placement to its
ability to achieve strategic national objectives for a stable and sustainable society that
would allow Army forces to redeploy. Environmental issues can also affect Army
operating costs. Finally, the report found that environmental issues can be particularly
important for success during stability operations in the developing world, where the local
populace often have critical needs for basic environmental resources such as clean
water and sanitation.

3. The report recommends several areas where the Army could improve how it
addresses environmental issues in planning and conducting contingency operations.
These recommendations reinforce the goals of “The Army Strategy for the Environment’
and the Army has the power to implement most of them.

O Q=

Addison D. Davis, IV
Deputy Assisiant Secretary of the Army
(Environment, Safety and Occupational Health)
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Summary

Background and Purpose

Since 1991, the United States has engaged in military operations in
the Middle East, Central Asia, Africa, Europe, the Pacific Basin, and
the Caribbean. In many instances, U.S. forces have remained in these
areas far longer than was initially anticipated. As a result, U.S. forces
have become closely involved in such activities as stability operations,
reconstruction, and nation-building. Frequently, these activities are as
important to accomplishing the long-term U.S. goals as the combat
operations that may have preceded them.

The longer stays and involvement in post-conflict activities have
elevated the importance of environmental considerations in U.S. mili-
tary operations, for a variety of reasons. First, conflicts often occur in
countries where the environment poses risks to U.S. forces. Disease,
polluted air or water, or toxic substances may present a high risk when
the troops remain in the country for only a short time, but a long-
term presence greatly increases it. Second, the actions of U.S. forces
with respect to the environment become more important because of
their effect on the local populace and its support for U.S. goals, includ-
ing return to local governance. Therefore, U.S. forces need to ensure
that they do not contribute to environmental problems by disposing
of waste improperly, failing to address environmental problems they
create (e.g., fuel spills), or damaging important natural or cultural
resources such as farmland and water supplies. Third, reconstruction
projects and other activities that improve local environmental condi-
tions can foster a positive attitude toward the United States and the

XV
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host-nation government that it is supporting. This goodwill can have
tangible benefits for U.S. national objectives: It can aid the economic
and social developments necessary for long-term stability and improve
cooperation with locals, which in turn can improve intelligence, lower
security risks, and speed construction and transition to civilian gov-
ernment. Finally, environmental effects can easily transcend national
borders, spilling over into neighboring or even distant countries. Given
the importance of other countries to U.S. global military activities, it
is important to maintain good relations with them, and poor environ-
mental practices can hinder that process.

The growing importance of environmental considerations in
military operations prompted the Army Environmental Policy Insti-
tute (AEPI) to ask the RAND Arroyo Center to assess how the Army
approaches environmental considerations in overseas contingency
operations, including planning, training, and operations. The aim of
this assessment was to determine whether existing policy, doctrine, and
guidance adequately address environmental activities in post-conflict
military operations and, increasingly, in reconstruction. Where we
found gaps and problems, we proposed changes the Army might adopt
to improve its ability to accomplish military and national objectives.
Because environmental issues can affect mission and national objec-
tives, the study results are important not only to the Army’s environ-
mental community, but also to operators, planners, trainers, and poli-
cymakers within the Army and the other Services.

Sources of Information

We drew information from a broad range of sources, including reg-
ulatory and doctrinal publications published by the Department of
Defense (DoD), the Joint Staff, and the Army. We also reviewed U.S.
and international statutes pertaining to environmental issues. Addi-
tionally, we interviewed a wide range of people with environmental
responsibilities or experience both inside and outside the Army. We
also scoured the open literature for examples of environmental effects
and best practices. Finally, we compiled a database of operational expe-
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rience with environmental issues from a variety of contingency opera-
tions where actions by the Army or other entities had either a positive
or a negative effect on mission objectives. The database contains 111
cases.

Findings and Recommendations

Our analysis produced seven major findings:

* Environmental issues can have a significant impact on
operations.

* Environmental considerations can be particularly important for
success in the post-conflict phase of operations.

* Environmental considerations in contingency operations differ
significantly from those in normal operations in the United
States.

* Environmental issues can have far-reaching impacts across opera-
tions, Army organizations, and the world.

* Inadequate environmental practices in contingency operations
can increase current and future costs, liabilities, diplomatic prob-
lems, and risks to soldier health.

e The Army could improve its understanding of environmental
considerations and could incorporate them more effectively into
plans and operations.

* 'The Army has no comprehensive approach to environmental con-
siderations in contingencies, especially in the post-conflict phase.

In light of these findings, we recommend the following:

e The Army needs to improve its policy and guidance for envi-
ronmental considerations in contingency operations. It should
work with DoD to develop guidance that applies irrespective of
location.

* 'The Army needs to bring about a cultural change regarding the
ways environmental issues are viewed and handled in contingen-
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cies. Such change is difficult and will require a broad-based effort
that includes changes in doctrine, training, and equipment.

The Army needs to improve the incorporation of environmental
considerations into planning. This would help foster the cultural
change referred to above.

The Army needs to improve pre-deployment and field environ-
mental training.

The Army needs to invest more in environmental resources and
good environmental practices in field operations.

The concept of sustaining the mission as defined in 7he Army Strat-
egy for the Environment' provides a useful model for approaching
environmental considerations in contingency operations, particu-
larly during the post-conflict phase. The concept uses an integrated
approach to planning and operations that recognizes the inter-
relationships of mission, environment, and the community (which
includes the local population, host nations, and U.S. troops). This
approach has already been adopted by parts of the Army. Employ-
ing it more widely would reinforce our other recommendations.

Most of these recommendations are within the Army’s power to

execute. The recent DoD directive on stability and reconstruction could
provide a powerful tool for implementing them.? However, we recog-
nize that some will not be easy to implement, particularly effecting a
cultural change. Nevertheless, a substantial body of operational experi-
ence underscores the importance of environmental issues in achieving
the nation’s strategic goals for launching a contingency operation in the
first place. It does no good to win the war only to forfeit the peace.

1 United States Army, 2004 (http://www.asaie.army.mil/Public/IE/default.heml).
2 Department of Defense, DODD 3000.05, 2005.


http://www.asaie.army.mil/Public/IE/default.html

Acknowledgments

We wish to thank the many people we officially interviewed in the
course of this study, as well as the many other individuals who contrib-
uted valuable time and insights. A special thanks goes to Steve Hearne,
Doug Fowler, Kurt Kinnevan, James Lee, and Jerry Lloyd for all the
insights and operational experiences they provided. We also appreciate
the efforts of the dozens of people within the Army who provided com-
ments on various drafts.

We wish to express our appreciation for the advice and insights
provided us by RAND colleagues Gary Cecchine and Richard Darilek.
We extend a special thanks to Jerry Sollinger for his careful review of
early drafts and his suggestions for organizing the report, and to Susan
Resetar and BG Wendell C. King (retired) for their thorough reviews
and thoughtful comments.

Needless to say, any errors and oversights are those of the authors
alone.

Xix






Acronyms

AFMIC
AOR

AR

ARNG

CA

CALL
CENTCOM
CFLCC
CHPPM

CONUS
CSIS

CwWC

DoD
DODD
DODI
DOTMLPF

DRMS
EBS

Armed Forces Medical Intelligence Center
area of responsibility

Army Regulation

Army National Guard

civil affairs

Center for Army Lessons Learned

Central Command

combined force land-component commander

Army Center for Health Promotion and Preventive
Medicine

continental United States

Center for Strategic and International Studies
Chemical Weapons Convention

Department of Defense

Department of Defense directive
Department of Defense instruction

doctrine, organizations, training, materiel,
leadership, personnel, and facilities

Defense Reutilization and Marketing Service

environmental baseline survey

XXi



xxii Green Warriors: Army Environmental Considerations

EHSA environmental health site assessment
ENMOD Environmental Modification

EO Executive Order

EOD explosive ordnance disposal

ESOH environment, safety, and occupational health
EUCOM U.S. European Command

FCA Foreign Claims Act of 1982

FGS final governing standards

FM Army field manual

FTCA Federal Tort Claims Act

HAZMAT  hazardous materials

HN host nation

ICC International Criminal Court

ICJ International Court of Justice

IED improvised explosive device

IRI International Republican Institute

JAG Army Judge Advocate General

JEMB Joint Environmental Management Board
JEC joint force commander

JFE joint force engineer

JP Joint Publication

JTF joint task force

MANSCEN  Maneuver Support Center

MCRP Marine Corps Reference Publication
MEJA Military Extraterritorial Jurisdiction Act of 2000
NCO non-commissioned officer

NEPA National Environmental Policy Act

NGO non-governmental organization



o&M
OCONUS
OEBGD

OEF
OIF
OJE
OPLAN
OPORD
ORI
OSH
OSHA
PM-10
POL
R&D
RCA
RCRA
RDT&E
SOFA
SOP
SSTR
SWET
UN
UNEP
UNSC
USACE
USAID
USAREUR

Acronyms

operations and maintenance
outside the continental United States

Overseas Environmental Baseline Guidance
Document

Operation Enduring Freedom

Operation Iraqi Freedom

Operation Joint Endeavor

operation plan

operation order

Oxford Research International

occupational safety and health

Occupational Safety and Health Administration
particulate matter up to 10 microns in size
petroleum, oil, and lubricants

research and development

riot-control agent

Resource Conservation and Recovery Act of 1976
research, development, test, and evaluation
status-of-forces agreement

standard operating procedure

stability, security, transition, and reconstruction
sewage, water, electrical, and trash

United Nations

United Nations Environment Programme
United Nations Security Council

U.S. Army Corps of Engineers

U.S. Agency for International Development

U.S. Army in Europe

xxiii



xxiv Green Warriors: Army Environmental Considerations

U.S. EPA U.S. Environmental Protection Agency
USMC U.S. Marine Corps
UXO unexploded ordnance



CHAPTER ONE
Introduction

Background

In the past few decades, the United States has been involved in contin-
gency operations throughout the world. Since the end of the Cold War,
U.S. combat forces have deployed to the Persian Gulf region to oust
Iragi forces from Kuwait in 1990-1991; Somalia to provide humani-
tarian assistance amid the chaos in 1992-1993; Bosnia in 1996 and
Kosovo in 1999 to enforce peace agreements; Haiti to provide stability
in 1997; Afghanistan to remove the Taliban from power in 2001; and
Iraq to end the Saddam Hussein regime in 2003. Not only have U.S.
forces been involved in more contingency operations' in recent years,
they have remained in many of those theaters for years longer than
initially expected. As a result, Army forces have become increasingly

! Joint Publication 1-02, DOD Dictionary of Military and Associated Terms, defines a con-
tingency operation as “a military operation that is either designated by the Secretary of
Defense as a contingency operation or becomes a contingency operation as a matter of law
(10 United States code (USC) 101[a][13]). It is a military operation that: a. is designated by
the Secretary of Defense as an operation in which members of the Armed Forces are or may
become involved in military actions, operations, or hostilities against an enemy of the United
States or against an opposing force; or b. is created by definition of law. Under 10 USC 101
(2)(13)(B), a contingency operation exists if a military operation results in the (1) callup to (or
retention on) active duty of members of the uniformed Services under certain enumerated
statutes (10 USC Sections 688, 12301(a), 12302, 12304, 12305, 124006, or 331-335); and (2)
the callup to (or retention on) active duty of members of the uniformed Services under other
(non-enumerated) statutes during war or national emergency declared by the President or

Congtess” (Joint Chiefs of Staff, 2006).
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involved in the post-conflict phase of the operations, which includes
stabilizing the country, reconstruction, and nation-building.? Environ-
mental issues have become an important part of these operations,’ par-
ticularly when U.S. forces remain in the region for long periods or the
political goals include winning support of the local population for U.S.
forces and newly formed governments.

Every time U.S. forces deploy overseas in a contingency opera-
tion, they affect and are affected by the environment in their area of
operations in many different ways, as illustrated in Figure 1.1. First,
geographic circumstances (climate, geography, weather) can directly
affect Army operations, and environmental problems (disease, expo-
sure to toxic substances) can affect soldier health. Soldier ill health can,
in turn, consume resources and can affect combat effectiveness.

Second, the Army’s effect on the environment begins as soon as
soldiers arrive in the theater of operations, either in the country that is
the focus of the operation or in neighboring countries that are support-
ing U.S. operations in the region. In addition, Army forces can affect
the environment through the normal course of combat operations.

2 For years, the Army and the Department of Defense (DoD) have considered contingency
operations to have four phases: deter/engage; seize the initiative; decisive operations; and
transition, which is often called post-conflict (see Joint Publication 3-0, 2001, pp. IV-22
through IV-24). Based on its experiences in Afghanistan and Iraq, the military changed
the definition in its 2006 update of Joint Publication 3-0 to include six phases, splitting the
transition phase into two phases—stabilize and enable civilian authorities—and adding a
pre-conflict phase (see Box 2.1 on p. 19).

3 Technically, the term “environment” refers to the sum of all external conditions affect-
ing the life, development, and survival of an organism (U.S. EPA, http://www.epa.gov/
OCEPAterms/eterms.html). The term “environmental issues” refers to issues such as air
quality, water quality and supply, hazardous materials, solid and hazardous wastes, chemical
and toxic substances, noise pollution, and land and natural-resource concerns (species, eco-
systems, habitats, soil quality, arable lands, wetlands, watersheds, etc.). Another important
environmental issue is management of environmental infrastructures, such as wastewater
treatment plants and landfills. In addition, for the Army, cultural resources are considered an
environmental issue, even though they are not in the traditional definition. These and other
environmental terms are defined in footnotes where they first appear and also in the glossary
of selected environmental terms at the end of this report.
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Figure 1.1.
The Interaction Between Deployed Forces and the Environment
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Third, the deployed force may take deliberate actions to secure
environmental resources such as dams, oil wells, and water supplies,
either to ensure that military operations are not affected by their
destruction or to secure them for more-strategic purposes such as
nation-building.

Fourth, the Army may take deliberate steps to limit the environ-
mental effects of its presence or to improve legacy environmental condi-
tions, such as helping to rebuild drinking-water and sewage-treatment
infrastructure, as part of an overall post-conflict strategy to contribute
directly to establishing stability or nation-building or to leave a positive
legacy in the region. The Army may also implement sound environ-
mental management practices, such as good housekeeping of hazard-
ous materials, because it makes good business sense and can reduce
support costs and political and financial liabilities for the operation.
For all these reasons, environmental issues can have a significant effect
on different aspects of Army contingency operations.
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The extent to which the environment can directly affect military
operations or to which the Army should take environmental consider-
ations into account in its plans and operations depends on the specif-
ics of the operation, including the situation on the ground, the mili-
tary objectives, and the ultimate goals of the operation. However, scant
policy, doctrinal, or training support exists to help commanders make
informed decisions about environmental issues during a contingency
operation.

This gap reflects the fact that the common perception in many
parts of the operational Army is that environmental considerations are
all about complying with the United States’ complex system of laws
and regulations at home installations or training facilities in the United
States. These laws and regulations include procedures for reporting and
managing hazardous materials and wastes, protecting threatened and
endangered species, and long-term management of training lands and
installations. Units stationed at permanent bases overseas must comply
with established final governing standards that respect local host-
nation laws. The Army already expends significant effort and resources
addressing these environmental concerns at installations and training
facilities. 7he Army Strategy for the Environment* takes those efforts one
step further by approaching environmental issues from the perspec-
tive of sustaining Army operations far into the future and strategically
addressing the interrelationships of mission, environmental, and com-
munity concerns. However, regulatory compliance and installation
environmental management may not seem relevant in many contin-
gency operations, where U.S. laws do not apply, host-nation laws may
be minimal or nonexistent, and local environmental conditions may be
severely degraded.

As a result, in contingency operations, environmental issues are
not given the same priority as force protection and safety, and they
are generally relegated to base-camp managers, many of whom are
Army engineers. Little attention is paid to the strategic implications
of the environment on the desired outcome of a contingency. In many
instances, this may be appropriate, particularly during combat—com-

4U.S. Army, 2004.
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manders are rightly more concerned about the immediate military
threats to their soldiers than about the long-term consequences of
exposure to a pollutant that might increase cancer risks® in 30 years.
But in other circumstances, paying attention to environmental consid-
erations may be more appropriate, particularly for post-conflict opera-
tions, peacekeeping, and nation-building, where mission success may
depend on it.

Why Should Commanders Care About Environmental
Issues in Contingency Operations?

We approached this question from the perspective of accomplishing
Army missions in contingency operations, not from the normative per-
spective of the greater environmental or social good that results from
protecting the environment. Using this approach, we arrived at a two-
fold answer: First, the environment can affect the health and safety of
soldiers. Second, the environment can affect the ability of commanders
to accomplish their mission and achieve U.S. national objectives. We
also found that the longer Army forces must remain in the theater of
operations, the more important environmental issues can become.

Indeed, in the war on terrorism, the nature of contingency opera-
tions may be changing. Recent experience suggests that ongoing and
future contingencies will feature large stability, security, transition, and
reconstruction (SSTR) components, will involve longer stays in-theater,
and will require the Army to perform functions that have historically
been managed by other U.S. government agencies, international orga-
nizations, or non-governmental organizations (NGOs). These factors
elevate the importance of treating environmental issues more explicitly
and systematically in planning, operations, and training,.

Environmental Issues Can Affect Soldier Health and Safety
Often the most direct effect of the environment is on soldiers. Endemic
diseases can significantly affect unit readiness if soldiers are not prop-

3 Joint Publication 1-02 defines risk as the probability and severity of loss linked to hazards
(www.dtic.mil/doctrine/jel/doddict).
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erly vaccinated, taught how to protect themselves or control animal or
insect vectors for those diseases, or advised on how to avoid high-risk
areas.® Legacy environmental contamination can sicken soldiers, par-
ticularly when base camps are located improperly or soldiers are not
taught how to handle the potentially hazardous materials they encoun-
ter. Poor sanitation practices can cause soldiers to fall ill, as can poor
management of hazardous materials that Army forces generate.

A hazardous environment can also raise force-protection issues.
For example, bedding down or locating a base camp near an industrial
facility increases the threat that toxic industrial chemicals and mate-
rials stored or produced in the facility could be used against soldiers.
In one case, the Tamil Tigers, an insurgent group in Sri Lanka, used
chlorine gas to injure soldiers.” The 1984 accident at the Union Carbide
plant in Bhopal, India, where thousands of people died from a leak of
methyl isocyanide and hydrogen cyanide gas, suggests the dangers of
locating soldiers in potentially hazardous areas. Hazardous wastes® or
materials stored at base camps can also be used against soldiers.

Environmental Issues Can Affect Mission Success

Commanders are concerned about achieving desired tactical outcomes
and mission objectives, and the environment can be an important
factor in each of them. It can also be a factor in achieving national
objectives for an operation.

Tactical outcomes can be adversely affected by weather, geogra-
phy, and geology, which can enable or limit tactical operations. Threats
from natural resources such as water (e.g., water stored in dams) and
oil fields can also affect operations. Dams can be destroyed by the

¢ The Army takes what it calls “disease and non-battle injuries” very seriously and works
hard to minimize them. As a result, rates of disease and non-battle injuries have been
steadily improving over the years. The discussion of health risks in this study does not imply
otherwise.

7 See Parachini, 2003.

8 The U.S. Environmental Protection Agency (U.S. EPA) defines hazardous wastes as by-
products of society that can pose a substantial or potential hazard to human health or the
environment when improperly managed. They possess at least one of four characteristics—
ignitability, corrosiveness, reactivity, or toxicity—or appear on special EPA lists.
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enemy to impair the Army’s ability to advance. Oil wells can be set on
fire—Iraqi forces did this in 1991 to cause economic and environmen-
tal damage to Kuwait.

The environment may also be important during the post-conflict
phase of an operation,® or even before combat operations end. Provid-
ing clean water, managing sewage, or providing irrigation water can
be important for convincing the local populace to support the U.S.
mission and not an insurgency, according to some commanders.!
Although these are not traditional Army missions, they can have an
important effect on the outcome of an operation, from both a military
and a political perspective. Addressing legacy problems can also help
a new government develop legitimacy and can enable U.S. forces to
withdraw from the country sooner. Indeed, many of the goals of stabil-
ity operations defined in the 2006 edition of JP 3.0, Joint Operations,
can have environmental components.

Operational effectiveness can be hampered by poor environmen-
tal practices or helped by good ones. Logistics requirements and costs
can be reduced by good practices, for instance, applying technolo-
gies to reduce operational requirements for petroleum, oil, and lubri-
cants (POL) or field water treatment systems, or reducing acute threats
to soldier health. Good environmental practices can also reduce the
resources that must be diverted to address environmental issues.

Commanders may also want to reduce or prevent liabilities, either
financial or diplomatic. Good environmental awareness and practices
during contingency operations can reduce the financial liabilities the
Army and the United States may face. On more than one occasion
in recent operations, contractors have removed hazardous wastes from
base camps and, without Army knowledge, dumped them along the
side of a road or in other inappropriate locations, sometimes to avoid

9 Post-conflict operations are conceptually easy to separate from combat operations, but
as experience in Iraq has shown, the line is not always clean in practice—stabilization and
reconstruction operations can be under way even though combat operations are taking place.
Indeed, Joint doctrine now emphasizes that the different phases of combat may overlap and
that stabilization and reconstruction activities may be occurring simultaneously with other

phases (JP 3-0, 2006, p. IV-25).

10 See Major General Chiarelli’s comments in Jaffe, 2004.
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disposing of them properly or to sell the drums that hold the wastes.
These actions have created cleanup costs for the Army that are many
times higher than the original price of the contract. In other cases, the
Army has had to spend large sums to remediate serious preexisting
environmental contamination at base camps, expenses that could have
been avoided if the base camps had been located elsewhere.

Financial liabilities can also arise from claims brought by U.S.
soldiers who believe they were exposed to hazardous substances, as the
Army’s past experiences with Agent Orange and Gulf War Illness illus-
trate.' Members of the local populace may also bring claims against the
Army for environmentally related damage, draining funds that could
be more effectively used for reconstruction or stabilization activities.

Inadequate attention to environmental issues can also create
diplomatic liabilities. Illegal dumping by contractors and poor waste-
management practices by soldiers have caused immediate diplomatic
problems with host nations whose support has been critical. Long-term
diplomatic problems from environmental problems can also emerge
years after an operation is over.

Perhaps most important are the environmental issues that can
affect U.S. national objectives, those strategic political and economic
objectives that U.S. leaders established when they committed forces to
the contingency operation in the first place. One such national objec-
tive may be winning and maintaining support of the local populace.
Although environmental conditions may be poor and national envi-
ronmental laws may be weak or nonexistent, our research indicates that
locals often care deeply about the environment, which can be critical
to their survival, livelihood, and well-being. Vital environmental issues
can include access to clean drinking water, effective sewage systems,
and viable farmland (see Box 1.1). Restoring or building these basic
infrastructures is often essential for the economic and social develop-
ment necessary for stability. To the extent that such projects improve
cooperation with locals, they can lower security risks, improve intel-

U See, for example, A Review of the Scientific Literature as It Pertains to Gulf War Illnesses, Vol-
umes 1-8, RAND MR-1018/1-OSD through MR-1018/8-OSD2001; and U.S. Department
of Veterans Affairs (http://permanent.access.gpo.gov/lps49045/agentorangefs.htm).


http://permanent.access.gpo.gov/lps49045/agentorangefs.htm

Introduction 9

ligence, and speed reconstruction. National objectives that have envi-
ronmental components also include preserving natural resources that
have important economic value (such as oil fields or fisheries) and even
preserving cultural resources that are a matter of national, regional,
religious, or cultural pride. If long-term stability of a country is a mis-
sion objective, sustainability and the long-term health of natural sys-
tems, including watersheds, forests, ecosystems, biodiversity, and farm-
lands, are also important. Local customs and practices can take the
place of laws, and therefore military leaders, when designing plans and

Box 1.1
Water Issues Are Often a Key Concern During Post-Conflict and
Reconstruction

Water issues are a major concern in post-conflict operations and recon-
struction activities. Clean drinking water is essential for U.S. soldiers and the
local population. Given the degraded environmental conditions in many of
the countries of conflict, access to clean drinking water and managing sewage
can be major concerns, especially in the prevention of waterborne infections.
For instance, during summer 2004, diseases such as typhoid and hepatitis
were rampant in Baghdad. Supplying clean drinking water is therefore a key
reconstruction priority in such areas.

Repairing and building wells and wastewater treatment facilities are often
key post-conflict and reconstruction tasks that the Army has been performing in
place of the civilian organizations and NGOs that have historically taken on such
responsibilities. Many of these projects are conducted to reduce health risks to
soldiers, but they also meet reconstruction needs and can help win and maintain
support of the local people.

Watershed management, river and canal flows, and wetlands are also im-
portant concerns for stability and reconstruction. By 1999, the Mesopotamian
Marshlands in Irag had been reduced to 7 percent of their original size through
years of unstainable water-management practices. The United Nations called
the destruction of Iraq’s wetlands “one of the world’s great environmental
disasters” because of the significance of this marshland to both regional species
and migratory bird species. These wetlands also play an important role in the
local economy. The U.S. Agency for International Development (USAID), the Iraqi
Ministry of Water Resources, and the U.S. Army Corps of Engineers (USACE) are
developing a water-management model that will aid efforts to reconstruct Iraq’s
historic water flow and help restore the wetlands. USACE developed a reservoir-
system simulation model for use in both day-to-day operational decisions and
long-term water-resource-management studies. The model will help manage the
country’ssystem of dams and canals. The United Nations Environment Programme
(UNEP) and other nations, such as Japan, are also collaborating to help restore
the wetlands. With U.S. help and international attention, some initial successes
have been realized in restoring parts of the Mesopotamian Marshlands.
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conducting operations, should understand how the local people inter-
act with their environment.

The environmental components of national objectives are often
seen as falling outside the normal conception of the military mission.
Because they have little to do with combat operations or military objec-
tives, they are often not taken into consideration during the Army’s
planning, training, or operations. Yet ignoring these broader politi-
cal objectives can lead to failure, as Prussian military writer Carl von
Clausewitz warned.'? Thus, the environmental dimensions of national
objectives should be carefully considered. The manner in which the
military conducts its operations can affect environmental outcomes
upon which the success of the overall mission may depend. There is
some evidence that national objectives such as stabilizing societies after
conflict are now being emphasized at the Army’s combat training cen-
ters, but the degree to which environmental considerations are included
is unclear.

U.S. efforts to address water, sewage, and trash issues are now
widespread in Iraq, and many are being conducted by the Army and
its contractors, sometimes with very good results. But the Army started
these efforts later than it would have if U.S. civilian and military plan-
ners had fully appreciated their significance before the conflict began.
Indeed, policy promulgated by DoD in late 2005 now recognizes
the importance of stability and reconstruction in contingency opera-
tions, stating that they are just as important as combat operations and
should be included in planning at all levels.!? The extent to which this
policy will affect the military’s planning and conduct of operations is
unknown at this time.

Long-Term Deployments Amplify the Importance

of Environmental Issues

The longer U.S. forces remain in-theater, the more important environ-
mental issues become to mission success and soldier health. As U.S.
experiences in Bosnia, Kosovo, Afghanistan, and Iraq illustrate, quick

12 yon Clausewitz, 1956.

13 See Department of Defense, DODD 3000.05, 2005.
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exits are rare even after quick military victories. Moreover, civilian
organizations (U.S. government, international agencies, and NGOs)
may not arrive as quickly as expected, often because of concerns about
security.

The effect of these delays is twofold: First, commanders must pro-
tect their soldiers from longer-term exposures to hazardous wastes, pol-
lution, and diseases, whether those exposures are from conditions in
the base camps or endemic to the area of operations. Consequently,
more-comprehensive solutions to base-camp wastes, disease vectors,
and health protection become necessary. Second, delays in the arrival
of civilian organizations during the stabilization or nation-building
phase have resulted in the Army having to undertake important infra-
structure projects and other projects that address concerns of the local
populace. Many of these projects, such as providing clean water or
sewage treatment plants, providing water for irrigation, and controlling
disease, involve environmental issues.

The Army’s intensive involvement in stabilization and reconstruc-
tion is arguably one of the most compelling reasons for commanders to
focus on environmental issues during planning and operations, in part
because many more months can be spent in this phase of the operation
than earlier phases and, in part, because success in this phase is key to
the overall success of the mission.

The Importance of “Doing the Right Thing”

Although “doing the right thing” does not apply to the direct effects
on mission and health discussed above, many in the Army believe in its
importance. In our discussions with soldiers, so many of them talked
about the importance of doing the right thing that we felt it was impor-
tant to mention. Soldiers have come to expect the United States to
treat the environment with respect. We have identified many examples
of Army units doing things to protect or restore the environment, not
because they had to, but because they believed it was the right thing to
do. We also found a few cases where failure to protect the environment
has hurt soldier morale.
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Doing the right thing is an important part of the Army’s values,
as described in an Army field manual, EM 1, 7he Army.** It is notewor-
thy that this can and does extend to environmental considerations.

The Challenge of Incorporating Environmental
Considerations into Contingency Operations

Despite the importance of environmental considerations to soldier
health, stability and reconstruction, and mission success, environmen-
tal issues are often not adequately accounted for in the planning for and
conduct of contingency operations. This shortfall ranges from mun-
dane issues at base camps to high-level political goals for an operation.
Odur research suggests that the principal reason for the shortfall is the
lack of emphasis in doctrine, training, and leadership. There are many
environmental policies, doctrines, and regulations in place for instal-
lations and operations in the United States and at permanent facilities
overseas, but virtually none of them apply to contingency operations.
Training captures some elements: Anecdotal evidence suggests that sol-
diers arrive in the theater looking for the recycling bin for their water
bottles or the oil recycling facility. But sound environmental practices
are not emphasized in-theater, and soldiers quickly adapt to the more
permissive atmosphere. Not only does training fail to emphasize envi-
ronmental factors in planning, to advance either the military or national
objectives in an operation, it does not seem to capture or exercise the
steps required to appropriately site, establish, and operate base camps,
particularly camps that are likely to remain in operation for more than
a few months. Leadership education on environmental considerations
in contingency operations also appears to be very thin, particularly
regarding the need to ensure that environmentally related national-
level objectives are captured in plans, that units are aware of the impor-
tance of environmental issues, and that they have standard operating
procedures (SOPs) for environmental protection in the field.

HEM 1, paragraph 1-61 and Figure 1-2.
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In addition, little institutional learning appears to be taking place
within the Army, despite the fact that the Army ends up dealing with
environmental issues time and again. U.S. forces in Iraq seem to be re-
learning many of the same base-camp lessons that had been learned in
the Balkans in the 1990s. Nor does there appear to be much research
and development (R&D) under way to help reduce the tightly linked
logistical, financial, and environmental burdens of base camps.

Purpose and Methodology of This Report

This report attempts to assess whether existing policy, doctrine, and
guidance adequately address environmental considerations in post-
conflict military operations and, increasingly, in reconstruction.” It
also proposes changes to policy, doctrine, training, and resourcing that
might improve the Army’s ability to accomplish military and national
objectives.

Our definition of environment is relatively broad, but it is con-
sistent with the Joint Staff’s definition: “The spectrum of environmen-
tal media, resources, or programs that may impact on, or are affected
by, the planning and execution of military operations. Factors may
include, but are not limited to, environmental compliance, pollution
prevention, conservation, protection of historical and cultural sites,
and protection of flora and fauna.”'¢

We have examined the problem from both the top down and the
bottom up to find gaps in policy, training, leadership, capabilities, and
implementation. From the top, we surveyed the policies and doctrine
that DoD and the Army have in place that relate to the environment
in contingency operations. We also examined the domestic and inter-
national legal context within which the Army conducts contingency

15 Safety was not a major focus for this study because so much emphasis has been placed
on safety issues in U.S. operations in Iraq and Afghanistan. However, safety issues that
were identified as important and relevant are mentioned here, since some are closely linked
to certain environmental concerns, such as dealing with toxic materials that are highly
flammable.

16 Joint Publication 1-02, 2006.
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operations. From the bottom, we examined how environmental con-
siderations have been incorporated into Army planning and operations,
from base camps to combat operations to reconstruction activities.

Our methodology for the bottom-up analysis consisted of exten-
sive interviews with a wide range of soldiers and other staff involved in
contingency operations and a literature review of environmental con-
siderations in Army operational experience. A good portion of our data
comes from Iraq, because the operation there is so large and is on-
going, but we also collected data from Afghanistan, Bosnia, Kosovo,
and Haiti.

In our interviews, we focused not only on the primary countries
involved in each contingency operation, but also on the neighboring
countries that permitted the United States to base forces on their ter-
ritory. We conducted phone and in-person interviews lasting from
20 minutes to 2 hours with more than 50 people from organizations
including USACE, field engineering units deployed in recent opera-
tions, the Armed Forces Medical Intelligence Center, the Army Center
for Health Promotion and Preventive Medicine (CHPPM), and key
combat units. We also interviewed a few representatives from organiza-
tions outside the Army, including staff from the Department of State
Office of the Coordinator for Stabilization and Reconstruction, other
Services, and Army contractors.

We reviewed literature about operations from a variety of sources,
including newspapers, professional publications such as Engineer and
The Journal of Strategic Studies, and lessons-learned documents. We also
assessed some of the broader reconstruction literature in an attempt to
understand better the Army’s role and environmental considerations in
post-conflict operations.

From all of these sources, we developed a database of 111 cases
that illustrate environmental issues in contingency operations. We ana-
lyzed the data and discovered that environmental issues can have a
wide range of effects (both positive and negative) on the Army, its mis-
sions, and national objectives. We also assessed trends and developed
insights from the cases, interviews, and a review of the available litera-
ture on contingency operations.
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Finally, to get a better understanding of the environmental con-
cerns of the local populace, we collected and analyzed public-opinion
data from Iraq.

Structure of This Report

Chapter Two describes the environmental policy, legal, and opera-
tional context within which the Army conducts contingency opera-
tions. Chapter Three presents a wide range of operational Army expe-
riences that relate to the environment, including the 111 case studies
that were collected during the course of our research. It then analyzes
these case studies along a variety of dimensions, including impacts on
mission, health effects on soldiers, financial costs to the Army, diplo-
matic costs, and effects on safety and community relations. Chapter
Four presents our analysis of the Army’s operational experience of envi-
ronmental considerations in contingency operations, based on the case
studies, data collected from extensive interviews, and the broader lit-
erature. Chapter Five presents our findings about environmental con-
siderations in contingency operations and gaps in Army policy and
practices and makes several recommendations that could help address
those gaps. Appendix A reviews domestic and international law related
to environmental considerations in Army contingency operations.
Appendix B summarizes the findings from public-opinion surveys of
the local populace in Iraq. Finally, the case studies are listed in detail in

Appendix C.






CHAPTER TWO

The Context for Environmental Considerations in
Contingency Operations

Any consideration of the environment in a contingency operation must
take account of the legal, policy, operational, and environmental con-
text in which the operation occurs.

Principal Areas of Interaction with the Environment

Army forces interact with the environment in five principal arenas:
achieving strategic objectives, conducting tactical operations, sustain-
ing forces, providing humanitarian assistance, and conducting stabi-
lization and reconstruction operations. The environmental consider-
ations can differ in each arena.

Achieving Strategic Objectives

Strategic objectives are driven by the nation’s overall purposes in
engaging in an operation. Those purposes are often much broader than
simply winning military battles. They may include political, economic,
social, and diplomatic outcomes. At a minimum, most successful oper-
ations require establishing stability as soon as possible. The manner
in which the military conducts its combat and post-conflict activities
can either enable or hinder achievement of these outcomes. Strategic
objectives should be reflected in the Secretary of Defense’s direction
to the joint force commander (JFC) and through him to the land-
component commander and subordinate commands. Strategic objec-
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tives with environmental components include preserving natural
resources from harm to permit future economic growth; reducing the
chances for environmental damage from attacks on industrial targets
and nuclear, biological, and chemical weapons facilities; preserving cul-
tural assets for their importance to national identity; providing basic life-
supporting infrastructure to help stabilize the country and gain the
support of the citizens; and imparting a sustainability ethic in eco-
nomic, natural-resource, and agricultural matters so that economic
development and quality of life can be sustained over the long term.
To the extent that strategic objectives for a contingency operation have
direct or indirect environmental components, they will condition the
activity of U.S. forces in the other four arenas.

Conducting Tactical Operations

During tactical operations, Army forces must work to minimize the
impact of the environment on soldier health, e.g., from pollution or
disease. They must also try to provide safety from nearby man-made
assets such as dams or stocks of industrial chemicals that can be used
against U.S. forces, and they must work to preserve lines of communi-
cation and to limit the effect of climate and terrain on combat opera-
tions. Most Army operating practices aimed at achieving tactical objec-
tives and protecting soldiers address these environmental issues, albeit
indirectly.

Sustaining Forces

Deployed forces must be supported and sustained during all phases of
an operation. (See Box 2.1 for a description of the phases of contingency
operations.) During combat operations, the environmental aspects of
force sustainment center on provision of potable water and expedient
handling of hazardous materials and wastes but also include reducing
unnecessary exposure to disease and hazardous and toxic materials.
As the combat phase of an operation winds down across the theater
or in specific areas, force-sustainment activities focus on base camps
and include providing clean water, sanitation, and a disease-free envi-
ronment for soldiers while managing waste streams in a manner that
does not create additional health, safety, or force-protection hazards.
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Box 2.1
The Phases of Contingency Operations

Traditionally, joint doctrine has considered contingency operations to have
four phases (see the 2001 version of Joint Publication 3-0):

e Deter/engage, where the crisis is defined and U.S. forces may take action if
threats cannot be deterred.

e Seize the initiative, where U.S. forces seek to seize the initiative in combat
or non-combat situations through the application of appropriate joint-force
capabilities.

e Decisive operations, where the focus is on dominating the situation to
establish the conditions for an early, favorable conclusion in combat or
non-combat situations. This phase also sets the conditions for the transition
phase.

e Transition, often called post-conflict, where commanders work to bring
the situation to a successful conclusion, “typically characterized by self-
sustaining peace and the establishment of the rule of law,” and bring their
forces home. According to doctrine, “the outcome of military operations
should not conflict with the long-term solution to the crisis.”

This construct was doctrine at the start of the operations in Iraq and Afghanistan.

To provide greater emphasis on operations after combat, the Joint Staff
has developed a new six-phase construct that essentially breaks the post-conflict
phase into two phases—stabilization and enable civilian authorities. It also adds
a pre-conflict phase. According to the latest version of Joint Publication 3-0
(September 2006) on joint operations, the focus during the stabilization phase is on
establishing security, providing initial humanitarian assistance, restoring essential
public services, providing reconstruction assistance, and setting the conditions for
the transition back to legitimate civil governance. This phase clearly has important
environmental aspects. The military commander has the lead during stabilization.
During the enable-civil-authorities phase, the military commander supports the
civil authorities with significant interagency, multinational, and NGO coordination.
The goal of this phase is to establish the conditions that will allow U.S. forces to
leave the theater. A key feature of the new construct is that it recognizes that
phases can overlap and that different phases can be going on in different parts of
the host country simultaneously.

Base-camp operations are also the focus of force sustainment in nearby
countries that are used as staging and support areas for an operation.
Almost every contingency operation involves building and oper-
ating base camps, yet the Army does not have SOPs for these tasks,
which are generally undertaken by engineers and logisticians, with
substantial support from contractors.! Base camps can range in size

1 FM 3-34.250, General Engineering, provides doctrinal guidelines for creating and operat-
ing base camps.
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from several hundred inhabitants to tens of thousands, on the scale of a
small city. The longer a base camp is occupied and the larger its popula-
tion, the more it must be sustainable, both environmentally and logis-
tically. The Army spends significant resources on base camps during
contingency operations. Managing waste streams alone can entail siz-
able costs given the need for proper management of hazardous, medi-
cal, and solid wastes. Any steps the Army can take to be more efficient,
either by shrinking the volume of wastes or by reducing the cost of
processing them, will reduce the operating costs of base camps. Some
combatant commands have developed their own procedures after being
engaged in a contingency operation for a while, but those lessons and
procedures are not incorporated as best practices into other commands
or the Army training establishment,? nor do they include proven meth-
ods for reducing the cost and logistical impact of base camps. (This
issue is discussed in more detail in Chapter Three.)

Providing Humanitarian Assistance

During combat operations and immediately after cessation of high-
intensity combat, Army forces are often involved in providing humani-
tarian assistance to refugees and those civilians who remain in their
homes but are unable to meet their basic needs. Environmental con-
siderations, including finding sources of potable water and managing
waste streams from refugee camps, loom large in these activities.

Conducting Stabilization and Reconstruction Operations

During stabilization and reconstruction operations, Army forces often
encounter environmental issues in their efforts to restore basic services
so that civilian authorities can take over running the country. These
activities can include rebuilding (or building anew) water and sani-
tation systems, agricultural infrastructure such as irrigation systems,
and landfill facilities for civilian streams of solid and hazardous waste.

2 For example, the European Command developed a guide for building and running base
camps called the Red Book, based on its experience in Bosnia. However, the U.S. Central
Command (CENTCOM) did not take advantage of the Red Book in Afghanistan or Iraq.
Only after several years in those countries did it develop its own guide, called the Sand
Book.
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They can also include protecting and preserving cultural, historical,
and natural resources that are symbolically or economically impor-
tant to the local populace, as well as helping to control disease vectors.
As discussed later in this chapter, the environment and life-sustaining
infrastructures are often severely stressed in countries where contin-
gency operations occur, making restoration a high-priority activity for
U.S. forces.

The environment’s effect on the Army and its missions and the
Army’s impact on the environment differ in these five arenas. More-
over, the doctrinal and policy context can also differ for each. In the fol-
lowing discussion of the legal, policy, operational, and environmental
contexts, we identify issues unique to each arena, where appropriat